Introduction
aggregate unemployment positively changes either trait with one standard deviation. In robustness checks I find that these effects are only present for individuals born in the Netherlands, who can be assumed to have experienced aggregate unemployment in the Netherlands. Concerning other macroeconomic indicators, there is no evidence that experienced stock market returns or inflation cause personality changes, and some mixed evidence for experienced Gross Domestic Product (GDP)-but GDP and unemployment are correlated.
The contribution of this paper is two-fold. In the first place, there is the novel finding that experienced aggregate unemployment systematically affects the level of personality traits, although these effects are small. This is potentially an important finding, because it shows that aggregate labor market conditions have an impact on individual personality traits, beyond other individual characteristics that are associated with personality traits. Past conditions of the labor market environment affect current personality traits. Second, I report the finding that personality changes over time are typically small, which confirms earlier findings in the literature (e.g. Conley, 1985; Salamanca, 2010; Cobb-Clark & Schurer, 2012) . However, I do show that changes in personality traits are systematically related to changes in experienced aggregate unemployment. This finding is not necessarily driven by changes in personal unemployment experiences-all regressions include controls for the labor market status of the individual. Past conditions of the labor market environment affect changes in current personality traits.
These findings are not only relevant for the study of personality traits and the question how stable Big Five traits are, they also relate to the literature on labor market conditions. There is evidence that students who graduate in a recession not only face bad labor market conditions, when the economic recovers their wage growth is slower (see e.g. Kahn for the United States, 2010; Oreopoulos, Von Wachter, & Heisz for Canada, 2012; and Schmieder, Von Wachter, & Bender for Germany, 2010). My findings suggest that exposure to bad labor market circumstances has an effect on personality traits long after the recession period is over. This is relevant for studies linking personality traits and earnings (e.g. Nyhus Roberts, 1997) . Moreover, there could be another channel through which recessions affect labor market careers of graduate students: if bad labor market conditions change personality traits, then this could be another explanation for the slow start in the labor market of recent graduates.
The remainder of this study is structured as follows: in section 2 I introduce the datasets and the empirical strategy. In section 3 the results are shown in the following order: first results of experienced aggregate unemployment on the level of personality traits, then the effect on changes of Big Five traits, followed by some robustness checks and extensions. Section 4 discusses the results and section 5 concludes.
Method 2.1 Data
The data come from two independent, longitudinal studies for The Netherlands: the Dutch Household Survey (DHS) and the Longitudinal Internet Studies for the Social sciences (LISS). Both surveys are conducted online, and for most of the questionnaires all household members of 16 years and older are interviewed. Both datasets are similar in the sense that they aim to be representative samples of the Dutch population, provide equipment so that households without a computer or internet can participate, and survey the same households once a year until they drop out of the sample. Key differences are that the DHS is smaller, around 2,000 individuals, but available for a longer time periodin it's current design since 2003. The LISS panel is more recent, since 2008, but with around 8,000 individuals much larger. Another key difference is that LISS panel members get rewarded for survey participation.
Both the DHS and the LISS field the IPIP 50-item version of the Big Five personality test (Goldberg, 1992) . The personality surveys are not asked every year, and therefore I focus on three subsamples: (1) the first and last year of the longest period for both surveys together-2009 and 2014; (2) the DHS sample, for the period 2005-2015 (with quite some gaps), and (3) the LISS sample for the period 2008-2014 (with some gaps). Table 1 gives an overview of availability of personality measures for the two datasets. 
Personality traits
The Big Five personality traits are asked in both the DHS and in the LISS panels. The wording of the questionnaires is the same, but the order in which the questions are asked is different. Appendix A gives the wording of the questions. Respondents are asked to rate each statement on a five point scale, from (1) very inaccurate to (5) very accurate. The internal consistency reliability coefficients are high, and very similar in both surveys, ranging from 0.76 to 0.89 (Table 1) . I construct two measures. First I sum up the scores for every personality trait and divide the sum by 10. Individuals with missing answers are dropped from the analysis. This procedure creates an index between 1 and 5 for each personality trait. Second, I use factor analysis on all 50 items over all years to create more comprehensive indices of personality traits. The factors of personality traits are standardized with mean zero and standard deviation of one. Next to the Big Five measures, there are two other personality traits available, but they do not overlap in the two surveys. The respondents of the LISS panel are asked the Rosenberg self-esteem scale in almost every year in the period 2008-2015. Cronbach alpha is very good, around 0.91. For the exact wording of the questions, see Appendix B. The respondents of the DHS are asked a 13-item questionnaire of locus of control (see Appendix C for the wording). Locus of control is asked almost every other year in the period 2005-2015. The internal consistency reliability coefficients are lower than the Big Five-between 0.69 and 0.72. For both self-esteem and locus of control I use the first factor, and standardize the variables with mean zero and standard deviation one. Lastly, I construct a measure of attitudes towards financial risk taking from the DHS survey. Respondents in the DHS are asked seven questions about their attitudes towards financial risk taking (Appendix D). Table 2 presents the summary statistics for the three samples. The first two columns show the means for the year 2009, the first year that the Big Five survey is asked to panel members of both the DHS and the LISS. The second pair of columns shows the last year that the Big Five survey is asked to both panels, 2014. For both the DHS and the LISS panel the means of a balanced panel are shown, that is respondents who answered the Big Five survey and for which covariates are available in both years. The last two columns give the averages for all available waves, which spans the period 2005-2015 for the DHS, and the period 2008-2014 for the LISS (both with gaps). In the last two columns, both panels are unbalanced. The lower panel of the table shows the means of some covariates used in the analysis. The LISS panel is three times the size as the DHS, but is on average younger and the fraction of women is higher. Other characteristics are more balanced, except for the fraction retired, which is more pronounced in the DHS. With respect to personality traits, the two panels differ on scores for extraversion and emotional stability, and to a lesser extent on openness. Looking over the years, one can already see that changes over time are small within either panel. 
Summary statistics

Empirical strategy
In order to test whether macroeconomic experiences affect personality traits, I construct a measure of experienced unemployment during the lifetime of each individual. Malmendier and Nagel (2011) have developed this methodology in order to construct measures of lifetime stock market experience. The empirical strategy of this paper is closer to Malmendier and Shen (2015) , who also use experienced aggregate unemployment. They study the effects of experienced aggregate unemployment on consumption expenditures. Both studies use the following expression:
where:
There are two key ingredients in the measure of experienced aggregate unemployment: the number of years over which unemployment is experienced (k), and how the years are weighted. The first expression states that the experienced aggregate unemployment (E it ) of individual i in year t, is given by a weighted average of the aggregate unemployment over a range of k years. I will use the range of years since birth. The second ingredient is the weighting function w it , which is a function of λ. If λ = 0, expression (2) collapses to a normal average, where each year is weighted the same. If λ = +1, more weight is attached to recent experienced unemployment (weights have an increasing profile); whereas if λ = −1, more weight is attached to experiences earlier in life. I will use an equal weighting scheme (λ = 0), and check the robustness of the results for other values of λ.
Even with an equal weighting scheme, with the progression of age less and less weight is attached to all observations of aggregate unemployment. Figure 1 shows the development of aggregate unemployment in the Netherlands over the period 1900-2015. These series are constructed by Statistics Netherlands and measure unemployment following the 12-hours criterion. That is, people working for less than 12 hours a week are officially counted as unemployed. The last two years of the series (2014 and 2015) come from a different time series, also provided by Statistics Netherlands. In 2005, a 20-year old has experienced 6.7% aggregate unemployment over his lifetime, whereas a 60-year old in the same year has experienced 4.2%. Ten years later, in 2015, a 20-year old has experienced 5.7% unemployment, whereas a 60-year old in 2015 has experienced 4.8%. In robustness checks I will also show results for lifetime experiences of GDP, stock market returns, and inflation.
Since I observe the same individuals over time at different ages, I can study how personality is affected by the amount of aggregate unemployment one has experienced during one's lifetime. One advantage of this strategy is that the issue of causality is straightforward: past aggregate labor market conditions affect current individual personality traits. An advantage of panel data is that I can control for age and time effects, by adding age and age squared as well as year dummies. The identifying assumption is that different cohorts have similar lifecycle profiles of the development of personality traits. Tables 3-4 show for each year the results of the level of the personality trait. Results are virtually unchanged when I would use the standardized factor variables (where the factor analysis is done only for these two years). Both tables use the same balanced panel, and results are similar and even stronger with an unbalanced panel. Each regression includes dummy variables for whether a partner is present in the household, whether the individual lives in an urban area, dummies for level of education, dummies for occupational status, and a dummy for the presence of children of children in the household. The standard errors of each regression are corrected for arbitrary forms of heteroskedasticity.
In tables 3-4, an interesting pattern emerges: the more aggregate unemployment an individual has experienced during his or her lifetime, the lower the score on agreeableness, emotional stability, extraversion and openness. Conscientiousness is the only personality trait for which experienced unemployment is only marginally related to the level of the trait. A 1 percentage point increase in experienced lifetime unemployment decreasesfor example-emotional stability with around 0.07 − 0.13 points on a mean of around 3.5 points. For extraversion this translates into a decrease of 0.085 − 0.109 points on a mean of 3.2 points. These patterns emerge after controlling for age, gender and other variables that are associated with personality traits. The magnitude of the effects are relatively small relative to the mean of the dependent variable, but in the case of emotional stability and openness-half the size of the gender effect, and in the case of extraversion about half the effect-size of a 10 year increase in age. The pattern is persistent: the signs are almost always the same in both samples, in both years, although not always significantly different from zero. One noticeable difference between the two samples is that the DHS has similar signs as the LISS, standard errors are relatively large. This could be due to a smaller sample in the DHS panel compared to the LISS panel, and results are underpowered in the DHS. Another reason could be that the composition of the two panels is different: the DHS is on average older and consists of more men. All regressions include the following variables: partner, city, education dummies, dummies for occupation status, and the presence of children in the household. Robust standard errors in parentheses. */**/*** correspond to 10%/5%/1%. All regressions include the following variables: partner, city, education dummies, dummies for occupation status, and the presence of children in the household. Robust standard errors in parentheses. */**/*** correspond to 10%/5%/1%.
Stability of the Big Five over time
Before assessing the impact of experienced aggregate labor conditions on changes in the Big Five traits, it is useful to show the raw changes in personality traits over time. The first observation is that over this medium run period, the personality traits of most individuals barely change-in all figures there is a notable spike at zero. A second observation is that if personality scores change, most of the changes are small: within the [−1, +1] interval. Compared to the possible range of [−4, +4], most changes are small changes. Cobb-Clark & Schurer (2012) and Salamanca (2010) find that changes in personality traits can be attributed to life events as personal unemployment, divorce and arrival of children. In later panel data regressions I will control for individual life events, but my focus is on the impact of aggregate labor market conditions. The final observation is that changes over this medium-run time period are very similar between the LISS and the DHS panels. The two panels are independently drawn, and the distributions of changes are very similar-the only exception is emotional stability, and to some extent extraversion (with a p-value of 0.06). These findings corroborate earlier findings in the literature that Big-Five personality traits are stable over time, see e. 
Experienced unemployment and changes in the Big Five
In order to examine changes of the Big Five over time, I employ panel data methods with individual fixed effects, and the same set of control variables used in section 3.1. Standard errors are clustered at the level of the individual, and a year dummy for the year 2014 is included (but not reported). Table 5 show a large effect of experienced aggregate unemployment on emotional stability. A one percentage point increase in unemployment changes emotional stability with 1.3 standard deviation (personality traits are standardized). In the lower two panels the regression is split by gender, and reveals that this effect is mainly driven by the men. This result is corroborated in the middle panel of Table 6 , where a similar effect on emotional stability is found for the men in the LISS panel. For the women in the LISS panel more experienced aggregate unemployment has a positive change for conscientiousness. Again the effect is sizable: a one percentage point increase in experienced unemployment is associated with a one standard deviation increase in conscientiousness for the women. Tables 7 and 8 extend the number of waves as well as the timespan for both panels. Table 7 reports the results for the DHS panel, spanning the period 2005-2015. Experienced lifetime labor market conditions still affect male emotional stability, although the coefficient is smaller. A new finding is that experienced unemployment affects male extraversion, with an effect size of 0.577 standard deviation. Table 8 shows the results for the LISS panel, for the period 2008-2014. Here we find that for men extraversion, agreeableness and emotional stability are affected by experienced labor market conditions, while for the women only conscientiousness is impacted. Differences between the DHS and the LISS panel can be due to different number of waves, different coverage of years, differences in sample size-the DHS is smaller than the LISS, and differences in panel composition. Still, findings in both panels point in the same direction: changes in experienced aggregate unemployment affect male emotional stability, and to a lesser extent male extraversion and agreeableness. For women only conscientiousness is affected by aggregate labor market conditions. Two remarks about the interpretation of the results might be helpful. In subsection 3.1 the conclusion is that the correlations between experienced aggregate unemployment and the level of personality traits are systematically negative for four of the Big Five traits, but the effect size is small. To start with the negative coefficients-intuitively a negative correlation here would make sense. More experienced unemployment is associated with lower levels of emotional stability, openness, extraversion, and agreeableness in the crossection. However, the results on changes in personality suggest an opposite, and perhaps counterintuitive conclusion-that more experienced aggregate unemployment increases personality traits in a systematic way, mainly emotional stability and conscientiousness. It is important to note that this effect is not spurious, and driven by two correlated time series. Different cohorts have different profiles of experienced unemploy-ment, some increasing and some decreasing over the same years (see Figure 2) . The second remark concerns the size of the effect in the panel data analyses. The figures in subsection 3.2 show that within-person changes in personality traits over a five-year period are small. Changes in experienced aggregate unemployment are also small over a five-year period-although they differ substantially depending on the cohort. However, even though changes in personality traits over time are small, experienced aggregate unemployment is systematically correlated, and the effect size is economically large and statistically significant. The rows for men and women are separate regressions, following the same specification as the top panel. The top panel includes 2,100 observations for 1,050 individuals (balanced panel). All regressions include the following variables: individual fixed effects, a year dummy, partner, city, education dummies, dummies for occupation status, and the presence of children in the household. Standard errors are clustered at the level of the individual. */**/*** correspond to 10%/5%/1%. The rows for men and women are separate regressions, following the same specification as the top panel. The top panel includes 11,110 observations for 5,046 individuals (unbalanced panel). All regressions include the following variables: individual fixed effects, year dummies, partner, city, education dummies, dummies for occupation status, and the presence of children in the household. Standard errors are clustered at the level of the individual. */**/*** correspond to 10%/5%/1%. 
Robustness checks
A natural robustness check would be to vary the exposure to aggregate unemployment in the Netherlands. The only variable that comes close is whether an individual is born in the Netherlands or not. This variable is only available in the LISS survey, not in the DHS. Also, I have no information about the age when a panel member migrated to the Netherlands. Therefore I run the main regression separately for those born in the Netherlands and those who are not born. Table 9 shows the results of both regressions. The results support the main findings. The individuals who are born in the Netherlands, are presumably longer exposed to aggregate unemployment in the Netherlands. Some of the Big Five traits of those who are born in the Netherlands, are impacted by experienced aggregate unemployment. The personality traits of those born outside the Netherlands are not affected by the unemployment level in the Netherlands, but the standard errors are large. All regressions include the following variables: individual fixed effects, year dummies, age and age squared partner, city, education dummies, dummies for occupation status, and the presence of children in the household. Standard errors are clustered at the level of the individual. */**/*** correspond to 10%/5%/1%.
Another robustness check is to see whether other aggregate indicators like GDP, stock market returns, or inflation affect personality. The time series for GDP and inflation are collected from Statistics Netherlands, where the series on GDP only start in 1922, and has a gap between 1940 and 1949. The series on stock market returns on the Amsterdam stock exchange are only available as of 1953 and consist of two series: the Statistics Netherlands indicator for the period 1953-1982 and the Amsterdam Stock Exchange indicator for the period 1983-2015. One problem with the stock returns series is that the definitions differ, another is that the stock market crash of 1929 is not in the data. Malmendier & Nagel (2011) use a longer time series on stock returns on the New York stock exchange, and find effects on risk attitudes and stock holding. Table 10 shows lifetime experiences of GDP, stock market returns and inflation on Big Five personality traits for the men of the LISS panel. Table 11 shows the same results for the men of the DHS panel. Experienced GDP affects conscientiousness and openness (marginally) for the men in the LISS panel. The effect on conscientiousness is similar to experienced unemployment (GDP and unemployment are negatively correlated), although the effect of experienced unemployment on conscientiousness was previously only found for women. The effect on openness has the opposite sign compared to unemployment. In the DHS panel there is no significant correlation between experienced GDP and Big Five traits, and the only significant effect is on experienced inflation on emotional stability-but this finding is not corroborated in the LISS panel. The results for women are not reported: in the LISS experienced GDP affects agreeableness and conscientiousness for women, where GDP affects conscientiousness in the same way as with experienced unemployment. For the DHS, there is no correlation between experienced GDP and Big Five traits for women. In the data experienced GDP and experienced unemployment are correlated with a correlation coefficient of −0.479. Although this correlation is quite high, it leaves room for divergent paths of GDP and unemployment, e.g. "jobless recoveries". Overall the Big Five personality traits seem relatively more affected by experienced aggregate unemployment than by experienced GDP. However, since GDP and unemployment move together, it is hard to disentangle the two. Each row represents a separate regression. All regressions include the following variables: individual fixed effects, year dummies, age and age squared partner, city, education dummies, dummies for occupation status, and the presence of children in the household. Standard errors are clustered at the level of the individual. */**/*** correspond to 10%/5%/1%.
Risk attitudes
Given that Malmendier & Nagel (2011) find that experienced stock market experiences affect risk taking and stock holding in the United States, I now use risk attitudes as an outcome variable. Risk attitudes is only consistently surveyed in the DHS in every wave, and is mainly geared towards attitudes over financial risk. The first three columns in Table 12 show the effect of experienced GDP on self-reported financial risk. The last three columns show the effect of experienced unemployment on financial risk. The results are inconclusive: for women higher experienced GDP increases risk-taking, whereas for men there is no effect. For experienced unemployment the results are opposite: for men less experienced unemployment is associated with more risk-taking, but not for women. Although inconclusive, the coefficient on experienced GDP is twice the size of the coefficient on experienced unemployment. The age profiles are very similar to the ones reported in Dohmen, Falk, Golsteyn, Huffman, & Sunde (forthcoming), who use the same DHS data. When experienced GDP is replaced with experienced stock market returns as in Malmendier & Nagel, none of the coefficients is statistically significant. A possible explanation is that the stock market return series I use is much shorter than theirs, and does not include the years of the Great Depression. Ampudia & Ehrmann (2014) replicate the Malmendier and Nagel study for the Eurozone-including the Netherlands-and do find that experienced stock market returns affect risk aversion and stock holding. All regressions include the following variables: individual fixed effects, year dummies, age and age squared partner, city, education dummies, dummies for occupation status, and the presence of children in the household. Standard errors are clustered at the level of the individual. */**/*** correspond to 10%/5%/1%.
Locus of control and self-esteem
As an extension, two other personality traits are available: locus of control and self-esteem. In Table 13 experienced unemployment has a positive, and sizable effect on the locus of control of males. A one percentage point increase in experienced unemployment increases the external locus by 0.48 of a standard deviation. Although the effect has the same sign as the Big Five traits and is of similar magnitude, the point estimate is only significant at 10%. For self-esteem there is no noticeable effect, neither for men or for women. Locus of control is only available in the DHS, self-esteem only in the LISS. The rows for men and women are separate regressions, following the same specification as the top panel. All regressions include the following variables: individual fixed effects, year dummies, partner, city, education dummies, dummies for occupation status, and the presence of children in the household. Standard errors are clustered at the level of the individual. */**/*** correspond to 10%/5%/1%.
Past or present labor market conditions
As a final robustness check, I employ different weighting schemes. The current weighting scheme of equation (2) sets λ = 0, which gives equal weight to all years of experienced unemployment. Malmendier & Nagel (2011) estimate λ from the data in their application. This is not feasible in this study, because a longer time series of the data is needed to jointly estimate λ and the main regression-both the DHS and the LISS panel have a relatively short time series dimension. Instead, I show results of a specification with λ = +1, which gives more weight on recent unemployment experiences-the weights are increasing from k = 1 to age − 1. A second specification is λ = −1, which gives more weight on experiences early in life-this the value Malmendier & Shen (2015) use. The top panel of Table 14 reports the main results from Table 8 for comparison. Both specifications pick up some of the results of the main specification, but it is difficult to detect a pattern over the three specifications. In the specification with λ = +1, the signs of most personality traits are opposite, and the coefficient size is small-except for conscientiousness. However, experienced unemployment affects conscientiousness mainly for women. In the specification with λ = −1, most coefficients are close to zero, except for agreeableness, which is marginally significant at 10%. My preferred specification gives equal weight to all years of experienced aggregate unemployment. The top panel reports the same regression results as in Table 8 . All regressions contain 29,319 observations for 11,044 individuals (unbalanced panels). All regressions include the following variables: individual fixed effects, year dummies, age and age squared partner, city, education dummies, dummies for occupation status, and the presence of children in the household. Standard errors are clustered at the level of the individual. */**/*** correspond to 10%/5%/1%.
Discussion
One concern for the reported findings is the issue of measurement error. Over short periods of time, changes in personality are typically small-a finding I replicate in section 3. , and the LISS panel six, with more waves in this period. Thirdly, the main regressor-experienced aggregate unemployment-is not affected by measurement error, and the effect of aggregate unemployment on personality traits shows stable patterns. Another issue is whether the results are causal or correlations. It is clear that personality traits cannot affect experienced aggregate unemployment, but there could be a third factor influencing both. This variable has to be time-varying, since the panel data models contain individual fixed effects and time fixed effects. It is difficult to think of a variable that affects a macroeconomic variable like aggregate unemployment and individual personality traits at the same time. Moreover, different cohorts have different profiles of experienced aggregate unemployment-in the same year younger cohorts can have an increasing profile and older cohorts a decreasing profile (or vice versa). And even if there is variable that influences both unemployment and personality traits, this would still be a macro variable systematically affecting personal traits.
Conclusions
Non-cognitive skills, and personality traits in particular, are seen as important predictors of success in the labor market (Borghans, Duckworth, Heckman, & Ter Weel, 2008; Gensowski, 2014; Rustichini, DeYoung, Anderson, & Burks, forthcoming). This study shows evidence for the reverse: experienced aggregate unemployment affects the level of personality traits, as well as changes. Higher levels of experienced unemployment negatively affect almost all Big Five personality traits, except for conscientiousness. This results is similar to findings that adverse personal events have a negative impact on personality traits (Cobb-Clark & Schurer, 2012). However, it is not only the level, also changes in Big Five personality traits are systematically related to past labor market conditions. Here the interesting result is that a worsening in experienced labor market environment increases emotional stability and agreeableness for men, and conscientiousness for women. This suggests that an increase in bad labor market conditions, "sharpens" certain personality traits for the better. Macroeconomic experiences not only affect beliefs and risk attitudes, but also personality traits as the Big Five, and to some extent locus of control. 
